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Abstract.The hydrographic basin of the Sasar River is located in the north-western part of 
Romania, a highly industrialized region until 2000, its main point being the city of Baia Mare. Here 
the main pollutant economic fields were mining and metallurgy. Thus, pollution affected all life 
environments of this region, including the health of the population. This paper presents the assessment 
of the ecologic status of the Sasar River Basin water quality. Thus, the zoobenthic communities of the 
Sasar River and its main tributaries were monitored for 4 years, twice a year, during 2004-2008. The 
analysis of the quality zoobenthic indices offers a total view about the ecologic status of a watercourse. 
From the multitude of bioindicator groups, the taxons belonging to the EPT (EPHEMEROPTERA, 
PLECOPTERA, TRICHOPTERA) communities were chosen, due to their implied ecologic relevance. 
The maximum number of the taxons belonging to the EPT communities were recorded for the Valea 
Mriuii station (28), followed by the Valea Limpedea station (24), and the minimum EPT taxons were 
recorded for the stations of Valea Firiza (1), upstream from Baia Mare (1) and downstream from Baia 
Mare (1).The distribution of the saprobity degree of the analyzed EPT bioindicators is as it follows: 32 
oligo-saprobic individuals (26,44%), 18 oligo-beta-mezosaprobic individuals (14,87%), 39 beta-
mezosaprobic individuals (32,23%) and 2 beta-alfa-mezosaprobic individuals (1,65%).  
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INTRODUCTION 
 
The pollution in the Baia Mare industrial area was mainly due to mining. In the 
nonferrous ore extraction processes, as well as in transport, storage, concentration, procuring 
and purifying of metals, dust and gases were produced. Consequently, in the conditions of 
reduced atmospheric circulation, with highly stable thermal stratification and the possibility of 
generating acid rains, the conditions of an extreme intense local pollution were created for 
most part of the year (Lesan, 2003a i b).  
Additionally, although having their own water treatment stations, the mining 
exploitations did not cope with the volume of exhaust or they misused them. Thus, heavy 
metals contaminated wastewaters, frequently reaching into surface waters of the area, 
adversely affecting aquatic life.  
For example, Roca (2006) analyzing changes in heavy metals in the Sasar river for 
the period 1998-2003, found high levels of toxicity for lead, copper, zinc, cadmium and 
manganese. As in 2006 (Mare Rosca, 2008), to be found a clear trend of reduction of toxic 
pollutants being specific to the upper section of the Sasar river, but for the lower section of the 
course still to discern high concentrations of zinc, cadmium and lead.  
From the many bioindicator groups, the taxa belonging to the Ephemeroptera, 
Plecoptera, Trichoptera groups were chosen because of involved ecologic relevance. Thus 
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they present numerous ecologic and behavioral specializations that allow them to colonize a 
wide range of biotopes, and on the other hand they are considered the most sensible groups of 
invertebrates versus anthropic pressure (Verneaux, 1973; Fittkau and Reiss, 1983; Verneaux, 
1984, 1994; Moss et all, 1987; Reynoldson et all, 1997 quoted by Verneaux et all, 2003). 
Buffangi et all (2003) considers that Ephemeroptera and Plecoptera, but also 
Trichoptera, are the main bioindicators in the assessment of aquatic ecosystems health status.  
 
MATERIALS AND METHODS 
 
To determine the influence of anthropic impact on the benthic invertebrate distribution 
along the Sasar River, a faunistic inventory of aquatic larvae of Ephemeroptera, Plecoptera, 
Trichoptera (EPT) was carried out during 2004-2006, following the Normalized Global 
Biologic Index (NGBI) (AFNOR NF Z 90-350, 1992). During the 4 years, ongoing 
assessments were performed with a frequency of twice a year. 
For the Sasar River, the stations were chosen upstream and downstream from the Baia 
Sprie and Baia Mare urbane centers, which are causing a massive anthropic pollution (the 
stations upstream from Baia Sprie, downstream from Baia Sprie, upstream from Baia Mare, 
downstream from Baia Mare). 
The most important tributaries of the Sasar River were biologically assessed: Valea 
Limpedea, Valea Morii, Valea Gordanului, Valea Firiza. The aim was to establish the 
ecologic status in view of the location in the areas affected by pollution or subject to 
incidental pollution.  
Two control, unpolluted stations were identified, that is: the stations of Valea Mriuii, 
and upstream from Blidari.  
A total of 10 stations were explored, whose numbers and location are illustrated in 
Figure 3.2. 
 
 
 
 
 
 
 
 
 
 
Fig. 1. Location of the sampling stations within the hydrographic basin of the Sasar River 
RESULTS AND DISCUSSIONS 
 
The distribution of the saprobity degree of the analyzed EPT bioindicators is as it 
follows: 32 oligo-saprobic individuals (26,44%), 18 oligo-beta-mezosaprobic individuals 
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(14,87%), 39 beta-mezosaprobic individuals (32,23%) and 2 beta-alfa-mezosaprobic 
individuals (1,65%). (Tab. 1). 
Tab. 1 
 
 Distribution of the “Saprobity Degree” variable, depending on the EPT bioindicators frequency 
 
Saprobity degree Frequency  
1 32 
1,5 18 
2 39 
2,5 2 
 
For the Valea Mriuii station, from a total of 28 taxons belonging to the EPT 
communities, the oligosaprobic taxons are dominant  (37,5%),  next to them are the beta-
mezosaprobic taxons (24,1%) and the  oligo-beta- mezosaprobic taxons (20,7%).   
As about the station which is upstream of Baia Sprie, the total number of taxons 
belonging to the studied communities is 19, from which the highest percentage is made by the 
beta-mezosaprobic taxons (36,8%), followed by the oligosaprobic taxons (31,6%), and the 
oligo-beta- mezosaprobic taxons (10,50%). 
For the station located downstream of Baia Mare, from the 3 sampled and identified 
taxons, 2 are beta-mezosaprobic (66,7%), and the oligosaprobic or the oligo-
betamezosaprobic taxons do not appear.   
Also, for the Valea Limpedea station, from a total of 24 studied taxons, the beta-
mezosaprobic taxons (29,2%) are dominant, followed by the oligosaprobic taxons (25%) and 
the oligo-beta- mezosaprobic ones (16,70%). 
At Valea Firiza, respectively upstream and downstream from Baia Mare, only one 
beta-mezosaprobic taxon belonging to Efemeroptera, Baetis rhodan, was identified.  
For the station upstream from Blidari the  oligo and oligo-beta-mezosaprobic taxons 
are dominant (22,2%, respectively 22%) followed by the betamezosaprobic taxons (16,70).  
For Valea Morii, the beta-mezosaprobic taxons (42,9%) are dominant, followed by 
the oligosaprobic taxons (21,4%) and the  oligo-beta-mezosaprobi ones (14,30%) .The Valea 
Gordanului station presents as dominant the beta-mezosaprobic taxons (33,3%), followed by 
the  oligosaprobic taxons (25%) and the oligo-beta-mezosaprobic taxons (8,30%).  
For the station upstream from Blidari the  oligo and oligo-beta-mezosaprobic taxons 
(22,2%) are dominant, followed by the  betamezosaprobic taxons (16,70).  
High percentage of the most sensitive taxons (oligosaprobic and oligo-
betamezosaprobic) to the pollution phenomena compared with the tolerant taxons, were 
recorded in the stations of Valea Mriuii (61,6%), upstream from Blidari (44,4) and upstream 
from Baia Sprie (42,1%). Signs of alteration from unchanged natural conditions, according to 
the same report, are reported in the stations: Valea Limpedea, Valea Morii, Valea Gordanului 
and upstream from Baia Sprie. In the stations downstream of Baia Sprie, upstream from Baia 
Mare, Firiza upstream from the confluence with the Sasar River, and downstream from Baia 
Mare, most of the benthos specific communities are absent, so the ratio is unfavorable to the 
disturbance sensitive taxons.  
 
 Tab. 2 
Distribution of saprobic valences in the Sasar river basin, relative to the zoobenthic quality elements  
 
   Distribution of EPT species Saprobic valence Stations Body of 
water 
Total number 
of taxons Numeric abundance Relative abundance Value Frequence % 
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(%) 
34 28 82,35  5  17,2% 
   1 10 34,5% 
   1,5 6 20,7% 
   2 7 24,1% 
Valea (Valley) 
Mriuii 
  
  
     2,5 1 3,4% 
23 19 82,6  4 21,1% 
   1 6 31,6% 
   1,5 2 10,5% 
   2 7 36,8% 
Upstream   
Baia Sprie 
  
  
   2,5 0 ,0% 
5 3 60  1 33,3% 
   1 0 ,0% 
  1,5 0 ,0% 
  2 2 66,7% 
Downstream 
Baia Sprie. 
 
 
  2,5 0 ,0% 
3 1 33  0 ,0% 
 1 0 ,0% 
 1,5 0 ,0% 
 2 1 100,0% 
 Upstream   
Baia Mare 
 2,5 0 ,0% 
3 1 33 1 0 ,0% 
 1,5 0 ,0% 
 2 1 100,0% 
Downstream 
Baia Mare 
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 2,5 0 ,0% 
32 24 75  6 25,0% 
 1 6 25,0% 
 1,5 4 16,7% 
 2 7 29,2% 
Valea (Valley) 
Limpedea 
  
  
   2,5 1 4,2% 
24 14 58,33  3 21,4% 
   1 3 21,4% 
   1,5 2 14,3% 
   2 6 42,9% 
Valea (Valley) 
Morii 
  
  
     2,5 0 ,0% 
20 13 65  4 33,3% 
   1 3 25,0% 
   1,5 1 8,3% 
   2 4 33,3% 
Valea (Valley) 
Gordanului 
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  2,5 0 ,0% 
22 18 83  7 38,9% 
 1 4 22,2% 
 1,5 4 22,2% 
Upstream  
Blidari 
  
   2 3 16,7% 
  2,5 0 ,0% 
2 1 50  0 ,0% 
 1 0 ,0% 
 1,5 0 ,0% 
 2 1 100,0% 
Valea (Valley) 
Firiza 
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Mlcea (1969), Ortlepp et all (1991) showed that downstream of the discharge of 
toxic substances there are premises that aquatic life to be allowed to gradually recover, as the 
detoxicating process is carried out. Thus, by reducing the toxic risk and habitat restoration, 
repopulation opportunities occur due to rift (Glova et all, 1987; Sagar and Glova, 1988; 
Boothroyd and Dickie, 1991) and the main tributaries.  
Unfortunately, for the Firiza river and Sasar River downstream from the industrial 
sites, massive depopulations of zoobenthic communities were found, as no resettlements were 
found during the 4 analyzed years. For example, readjustments of the zoobenthos specific 
compositions were found starting with the station downstream from Baia Sprie, as from the 
station upstream from Baia Mare most of the zoobenthic communities to be eliminated. 
However, light taxonomix spectrum diversification was noted beginning with 2006, as a result 
of quality improvement. On the other hand, for the Firiza river, as the water quality is 
degraded, massive extinction was found without the resettlement of most of the zoobenthic 
communities.         
 
CONCLUSIONS 
 
Following to the systematic study carried out during 2004-2008, werw identified a 
number of 20 species of Ephemeroptera, 8 species of Plecoptera and 27 species of 
Trichoptera. 
 According to the structuring mode of the EPT communities and saprobity degree 
distribution for the analyzed water courses, the following were found:   
The Sasar River has an excellent ecologic quality, the contamination level being low in 
the spring area.  
The anthropic impact being moderately present, the ecologic status of the Sasar River 
becomes good for the section upstream from Baia Sprie 
For the middle course of the river, the ecologic status again changes, becoming bad for 
the downstream section from Baia Sprie, and very bad for the stations upstream and 
downstream from Baia Mare, the anthropic impact being strong and very strong.  
For the Firiza river, excellent ecologic quality was found only in the superior course 
section (the station upstream from Blidari), the anthropic impact intensity is increasing, the 
ecologic quality decreases, thus it becomes very low for the inferior section of the river (Valea 
Firiza station).    
Good ecologic quality, with existing but minimum anthropic stress was found for the 
stations: Valea Limpedea, Valea Morii and Valea Gordanului. 
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